tDCS and rehabilitation had small non-significant effect on upper extremity impairments. Varied tDCS and rehabilitation programmes were identified in selected studies. Future research needs to further analyse tDCS and therapy interventions in stroke.
a r t i c l e i n f o

i g h l i g h t s
tDCS and rehabilitation had small non-significant effect on upper extremity impairments. Varied tDCS and rehabilitation programmes were identified in selected studies. Future research needs to further analyse tDCS and therapy interventions in stroke.
a b s t r a c t
Objective: To systematically review the methodology in particular treatment options and outcomes and the effect of multiple sessions of transcranial direct current stimulation (tDCS) with rehabilitation programmes for upper extremity recovery post stroke. Methods: A search was conducted for randomised controlled trials involving tDCS and rehabilitation for the upper extremity in stroke. Quality of included studies was analysed using the Modified Downs and Black form. The extent of, and effect of variation in treatment parameters such as anodal, cathodal and bi-hemispheric tDCS on upper extremity outcome measures of impairment and activity were analysed using meta-analysis. Results: Nine studies (371 participants with acute, sub-acute and chronic stroke) were included. Different methodologies of tDCS and upper extremity intervention, outcome measures and timing of assessments were identified. Real tDCS combined with rehabilitation had a small non-significant effect of +0.11 (p = 0.44) and +0.24 (p = 0.11) on upper extremity impairments and activities at post-intervention respectively. Conclusion: Various tDCS methods have been used in stroke rehabilitation. The evidence so far is not statistically significant, but is suggestive of, at best, a small beneficial effect on upper extremity impairment. Significance: Future research should focus on which patients and rehabilitation programmes are likely to respond to different tDCS regimes. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Stroke is a health concern worldwide and one of the main causes of disability (Kolominsky-Rabas et al., 2001; Albert and Kesselring, 2012) . Motor impairment is the main cause of disability after stroke, leading to major health problems (Boggio et al., 2007; Clarke, 1999) . In Europe, stroke costs around 64.1 billion euros and in the United Kingdom, around £8.9 billion per annum is spent on community care and rehabilitation of people with stroke (Saka et al., 2009; Gustavsson et al., 2011) . At 6 months, 33-66% of people with upper extremity (UE) impairments do not present with functional upper limb function and only 5-20% achieve full recovery (Kwakkel et al., 2003; Kwakkel and Kollen, 2013) . Thus a number of approaches are now being investigated in an attempt to increase the effectiveness of stroke rehabilitation techniques for the UE. 
